We show four figures about our manuscript as supplementary information. Supplementary Figure 1 shows the peak power of our terahertz-wave parametric sources. Supplementary Figure 2 shows the temporal waveform of output signal from the pyroelectric detector. Supplementary Figure 3 the peak power as a function of frequency. Supplementary Figure 4 shows the energy of the up-converted signals as a function of the input energy of the terahertz wave. These could be supplemental evidences of the brightness from our source. Horizontal axis is published year, and vertical axis is the maximum peak power of terahertz-waves. Red points represent the peak output power during 1 -3 THz in each paper. In our research of terahertz-wave parametric sources, first reported in 1996 by TPO, the peak power was mW level, then, continue developing by many new techniques, like injection seeding. In this work, the peak power of our source reached more than 50 kW level, improved 10 7 times. Supplementary Figure 2 . The temporal waveform of output signal from the pyroelectric detector. From our source, the pulsed terahertz waves are generated every 10 ms and are chopped by less than 5 Hz for the detector. The blue dots show the output signal, and red line shows the average over 10 ms. We estimated the energy/pulse from the calibrated average power, the maximum energy was about 5.5 µJ/pulse. Supplementary Figure 3 . The peak power as a function of frequency. We estimate the output peak power of the generated terahertz from the calibrated energy/pulse and pulsewidth by a schottky barrier diode.
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Input terahertz-wave (J/pulse) Up-conversion signal (J/pulse) Horizontal axis is the input energy of terahertz waves, vertical axis is the output energy of up-converted signals. As the input energy of the terahertz-wave was decreased, the output energy of the up-converted signal was also decreased. The maximum energy of up-converted signal was > 1 mJ/pulse when the input energy of terahertz-wave was ~ 1 µJ/pulse. This is easily visualized by laser beam visualizer. Furthermore, the dynamic range reached more than 100dB.
